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Fig. 1 Yodo River basin with the location of dams and
analysis target points.
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Table 1 Properties of dams located in the Yodo River basin.

Operation Catchment Total Flood cont. * Flood cont. Pre-release

Dam start area volume capacity method
[year] [km?] [10% m?] [10% m?]

Setagawa 1905 ** 3848 - 2221 *** Constant No
Amagase 1964 4200 26.3 20.0 Constant Yes
Takayama 1969 615 56.8 354 Fixed disc. rate No ****
Shorenji 1970 100 27.2 8.4 Constant Yes
Murou 1974 169 16.9 7.8 Constant Yes
Nunome 1992 75 17.3 6.4 Fixed disc. rate No
Hiyoshi 1998 290 66.0 42.0 Constant No
Hinachi 1999 76 20.8 9.0 Constant No

* Capacity from Limited Water Level to Surcharge Water Level

** Nango dam is completed in 1905. Current Setagawa dam is completed in 1961.

*** Capacity of Biwa Lake from standard water level (-0.30 m) to designed high water level (1.40 m)

**** Pre-release can be conducted in non-flood season

q = vede + va(h-dc) + a(h-ds)™
Surface flow

A

Non-capillary pore

Saturated flow

ds q = vede + va(h-dc)

dc Capillary pore q = vede(h/dc)P

Unsaturated flow

D Soil dc ds h

(a) (b)

Fig. 2 Schematic diagram of the soil layer (a) and
stage-discharge relationship (b) of saturated-
unsaturated subsurface and surface rainfall-
runoff model.
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Fig. 3 Operation statuses and specified water levels of
dam operations model.
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Fig. 4 Flow of analysis.

obobooooooooooooooboooooog
gbobooooooboooobooobooooooa
000 ifthen00O000O0OO0OOFig. 3 0000
gobooooboooobooobooobooooog
gboboooboooboooboooooooad
goboooboooboboooboooobood
ooooooboooooooooooooooog
oooooobooooboooboooboooonog
oobooooboooooboooobboooboboog
0000 (DbooOo2004)0000000

gbobooobobooobooobbooooon
goooooboooooboooboobooooboog
obooooobooboobooooes2oo0od
gboboooboooboooboobbooobooog
gboboooooooobooobooobooo
oon

4. OOO0OO0OOO0ODOOOOO

4.1 00

gbobobooboboboobooboban
gbboooboooobooooboaobobood
(0ooOoUoOooO)oooUooooooon
00000 (00o0o000o0oo)0ooooon
oboboooobooooooobooooboog
0000000oo00o0oobdFig.4 0000000
gbhgoboboobooboooobobobood
goboobooboobooobboooooboa
O000O0O0000O0Fig. 4 00000000O0ODO
ob200000000000000000000
ooboooooooobooooooooobooOog 1o



Table 2 Best distributions, Goodness-of-fit, and T-year two days rainfall.

Target Area  Probability = Goodness-of-fit T-year quantiles [mm)]
catchments [km?3] distribution SLSC COR 50 100 150 200
Hirakata 7281  Gumbel 0.019 0996 237 261 275 285
Kamo 1469 Gumbel 0.018 0.996 285 316 334 347
Nouso 1114 Gumbel 0.025 0.993 264 292 308 320
Katsura 833 GEV 0.021 0.991 301 350 382 406
Mukaijima 4153 Gumbel 0.027 0.991 245 270 284 294
Ieno 475 Gumbel 0.028 0.991 362 402 425 442
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Fig. 5 Return periods of two days rainfall and simu-
lated peak discharge without and with dams at
Hirakata.

5. UoOaagno

5.1 Udbouoodabooaboaboaboan

ooboooboooobooooboooooogon
ooooobooooboooebbooboboOonoOog
ooboooooobboooobooobooooog
goooooo

Fig.6 OOO0O0O0OOOO0O0OoooooOogoon
goooobooobooobooooooood
ooooboooobobooobooobbooooog
ooboooooobooobooooobobooooog
goboooooboooboooboboooooag
oobooooboooboobooobooooog
gobi1ooooooobooooooooooon
goboooobooobobooooooobooooad
gboobooboobooboooooooooooooo
ooboooooobooooboboooboooobobooo
goboooooooboooobobooooo 2000
gobooooboooboooobooobood
oood

oooooDbDooboboooobooooooon
12,000m?/s 000000000000D000O000
goboboooooobooooooboooooon
gobooooboooboooooobooooog
oobobooooobooooooboooo20b0000
gobooooobooobooobooobobood
ooboobooooooboooobooooooooboog
oobooooboooooooobooboooooog

Kamo
14000

12000

10000

8000

6000 g=reeanne i ——— . :
ii/ | §
L

4000

Simulated peak discharge [m3/s]

Ave. without dam --------
without dam o] i
Ave. with dam

with dam L]
Capacity -

0
50 100 150 200
Return period [year]

2000

Fig. 6 Return periods of two days rainfall and simu-
lated peak discharge without and with dams at
Kamo.
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Fig. 7 Simulated peak discharge at Kamo without
dams (x-axis) and with dams (y-axis).
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Fig. 8 Simulated discharge at Kamo without / with
dams and simulated inflow / outflow at
Takayama dam; Input data is enlarged based
on rainfall events in 1995.
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Fig. 9 Same as Fig. 8 but based on rainfall events in
1997.
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Fig. 10 Simulated peak discharge at Nouso without
dams (x-axis) and with dams (y-axis).
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Fig. 11 Simulated discharge at Nouso without / with
dams and simulated inflow / outflow at
Hiyoshi dam; Input data is enlarged based on
rainfall events in 1995.
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Fig. 12 Same as Fig. 11 but based on rainfall events
in 1999.
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Analysis of dam effects on flood control in the Yodo River basin
with a distributed rainfall-runoff prediction system

Takahiro SAYAMA, Hiroki KANNO*, Yasuto TACHIKAWA, and Kaoru TAKARA
*Graduate School of Engineering, Kyoto University

Synopsis

The effects of dams on flood control were analyzed at several locations in the Yodo River basin using a
distributed rainfall-runoff prediction system including dam operation models. Input rainfall distributions
for the analysis were created by multiplying some factors to ten observed rainfall patterns to adjust
them to be 50, 100, 150 and 200 year return periods in terms of two days rainfall in a catchment. The
system simulates discharge with and without taking into account the effects of dams for the all created
input rainfall. The comparisons of simulated peak discharges indicated that at Kamo, whose catchment
contains Takayama dam at the middle reach, there is a certain range of natural peak flow that can be
attenuated effectively to the allowable maximum discharge. On the other hand, at Noso, whose catchment
contains Hiyoshi dam at the upper reach, peak discharge were attenuated relatively constantly regardless
the natural peak flow.

Keywords :distributed rainfall-runoff model, Yodo River basin, dam, flood control effects
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